. Technical communication instructors and workplace supervisors now expect both students and professionals to acquire electronic-literacy skills. Yet, despite the ubiquitous presence of electronic environments, the profession itself knows less than it might about the social, economic, political, and educational factors that affect the acquisition and practice of electronic literacy, in either preprofessional or professional environments, and the nature of the support systems that technical communicators need-at home, at school, and at the workplace-to develop electronic literacy.
Unfortunately, to date, the profession of technical communication has lacked specific information about how and why individuals gain access to technology and instruction in electronic literacy-at home, in school, and in the workplace. As a result, we continue to have a limited understanding of how the specific social factors associated with the acquisition of electronic literacy work within our culture. Nor do we know how such factors serve to limit access to the academic programs of technical communication that feed into and, ultimately, comprise our profession. In an effort to address this situation, we have collected literacy autobiographies 1 from 55 participants on the Techwr-l listserv. In reading and reporting on these personal narratives, we have focused on the following central research questions:
• How and why have technical communicators in the period from 1978 to 2000 acquired electronic literacy? • What factors (e.g., social, economic, cultural, educational, political) influenced this acquisition? • What patterns or trends are evident in these data that can assist technical communication instructors, program directors, and workplace supervisors in identifying increasingly effective approaches to teaching electronic literacy and in setting professional policy concerning such literacies?
The research reported here is intended to inform the profession's current approaches to teaching electronic literacy in technical communication classrooms and workplaces and to shed some light on how the teaching of electronic literacy has evolved over the years.
ELECTRONIC LITERACY IN TWENTIETH-CENTURY AMERICA AND IN THE PROFESSION OF TECHNICAL COMMUNICATION
To provide a context for the current project, we first define electronic literacy and then provide readers with a brief historical review of the multiple routes by which such literacy found its way into the profession of technical communication and became valuable to practitioners and the American public at large.
By electronic literacy, we mean the practices involved in reading, writing, and exchanging information in online environments as well as the values associated with such practices-social, cultural, political, educational. For us, the term differs from computer literacy in that it 232 JBTC / July 2002 The widespread marketing of relatively cheap personal computers in the early 1980s led rapidly, in that decade, to an increasingly technological workplace for the American corporate sector. By the end of the decade, a growing number of digital environments had been established in workplace environments, and a growing number of technical communicators were using them on a daily basis. On the heels of that first influx of personal computers into American workplace environments came early publications that chronicled the changes associated with electronic communication, including, for example, Roxanne Hiltz and Murray Turoff's examination of networked computer-based communication across time and distance, Shoshana Zuboff's landmark study of technology's integration in the workplace, and Lee Sproull and Sara Kiesler's study about how technological environments differed from traditional print and face-toface environments.
Quickly, technical communicators became caught up in the new technological environments: as authors of software and hardware documentation (e.g., Sides; Horton; Price; Price and Korman; Weiss), as trainers and the authors of training materials in computer-based environments (e.g., Kearsley, Computer-Based, Training; Heines) , as layout and design specialists (e.g., Beach; White), and as employees working in, and programming for, computer-based environments (e.g., Greenberg; Dumas) . By 1997, as Henrietta Shirk pointed out, "no disagreement that computer technologies are important 'tools of the trade' for technical communicators" existed (353).
As computers were becoming essential for technical communication, their presence was also increasing in academic programs that aimed to educate technical communicators for the workplace and for teaching college-level programs of technical communication. As early as 1984, for example, Gilbert Storms noted the criticality of computers:
The growing importance of computers in every aspect of industry, including technical communication, suggests that technical communication programs could help their graduates by adding one or more courses in computer science to their requirements. Such courses should show students how computers work, how they perform business functions, and how they are used in communication, particularly word processing, information storage and retrieval, and information management. (19) Articles by Elizabeth Tebeaux, in 1989, and by Sherry Little, in 1990 , acknowledged the enormous role of technology in the workplace and the need for technical communication students and instructors to learn computer-based literacies of all kinds. In 1994, Stuart Selber (Hypertext) discussed the ways in which 39 different colleges had integrated technology into their technical communication programs at various levels and in various ways. And by 1997, the third volume of the Association of Teachers of Technical Writing (ATTW) Contemporary Studies in Technical Communication series was dedicated to computers and technical communication (Selber, Computers) .
In some ways, this cataloging of the ways in which computer technology entered the professional world of technical communication during the last part of the twentieth century may seem superfluous. After all, we all know that the technology is with us today and that our jobs-either as students, as instructors, or as professional communicators-have become virtually impossible without the new information technologies. However, we should not forget how these technologies made, and continue to make, their way through our culture in general and our profession in particular. Without documenting such large-scale social movements, the profession of technical communication will be hard put to trace and understand the context within which electronic literacies developed in the last century and to anticipate the context within which they will develop in the next century.
APPROACHES TO THE STUDY OF ELECTRONIC LITERACY
After obtaining approval to conduct human-subjects research from both Michigan Technological University and the University of Illinois, Urbana-Champaign, we asked participants on the Techwr-l listserv to volunteer for the task of completing literacy autobiographies, self-told personal histories focused around a standard set of questions about family literacy practices and values, individual literacy practices and values, and the processes through which they learned to use computers to read and write in computer-based contexts. Techwr-l, a nonacademic listserv with more than 4,900 subscribers, was founded in 1993 for the express purpose of providing a forum for any and all technical writing issues (see http://www. raycomm.com/techwhirl/sitemap.html). The list is aimed primarily at practicing technical communicators and, in general, includes discussions of various software programs, methods for creating various kinds of technical publications, and various conferences that might be useful to technical communicators (Johnson-Eilola and Selber).
Of the 4,900 subscribers to Techwr-l, 55 individuals-46 women and 9 men-chose to complete the online form, which was stored on a Web site and password protected. This activity was completed between April 15 and June 30, 2000. The questions comprising this form (see Appendix) were derived from the project's central research questions; they had also been field-tested and refined in a series of preliminary interviews as part of a larger literacy project we were undertaking during the same period. Individuals from 20 different states were represented in this self-selected sample as well as individuals from four different Canadian cities and one technical communicator, an American, who was working abroad in Europe. By far, the greatest number of participants who volunteered for this study classified themselves as technical writers-other occupations participants mentioned included project manager, senior editor, consultant, selfhelp author, training specialist, software company president, and documentation specialist. Several respondents had had military careers and, when they retired, entered the computer industry. Not surprisingly, the military seemed to provide better computer-skills training than colleges did, especially in the early years of computers. The autobiographies completed by these volunteers provided a robust set of situated data about individuals' literacy practices and values; they also provided the background for relating these data to home life, schooling environments, and workplace cultures as well as to cultural, geographic, and social contexts.
Although the online autobiographies proved exceedingly valuable, they did not provide the immediate opportunity to follow up on questions or to probe further. Thus, to supplement the 55 online autobiographies, we also conducted oral, face-to-face interviews with four additional people. These four constituted a sample of convenience. Like the online participants, all four volunteered in response to a call for participants and were associated with the profession of technical communication: a faculty member who taught technical communication courses, a professional communicator, and two students of different backgrounds majoring in technical communication. These face-toface interviews were audiotaped, and the tapes were later transcribed for analysis and summary in responding to the research questions. All literacy autobiographies, once obtained, were coded for confidentiality, purged of information that might identify the participants, andthrough the process of multiple readings-analyzed for details, patterns, and trends that might shed light on the project's central questions. Specifically, we were looking for details, patterns, and trends related to the acquisition of electronic literacy and to social, economic, cultural, educational, and political factors that might have influenced this acquisition.
All analyses were collaboratively authored by both of us. In conducting these analyses, moreover, we also attempted to situate the events mentioned by participants, whenever possible, within the context of large-scale historical events. In this way, we sought to identify salient relationships between individuals, their collective practices, and sociohistorical change. With this particular qualitativemethodology approach, we patterned our efforts on the strategies employed by literacy researchers, such as Deborah Brandt ("Accumulating," "Sponsors," "Literacy," Literacy), and David Barton and Mary Hamilton, whose own work is, in turn, grounded in oral history and life history research practices developed by scholars such as Daniel Bertaux and Paul Thompson (Between, Pathways) , Paul Thompson (Edwardians, Voice) , and Paul Thompson, Catherine Itzin, and Michele Abendstern. The strategies we found most useful included conducting in-depth interviews with participants, paying close attention to the personal narratives that people told about their lives, and focusing on the large-scale historical events that people mentioned in their autobiographies.
Brandt's oral-history and life-history methodology is also congruent with an ecological model of electronic-literacy studies outlined by Bertram Bruce and Maureen Hogan. As these researchers point out, electronic-literacy practices and values can be understood only as constituent parts of life, elements of an ecological system . . . that gives us a basis for understanding the interpenetration between machines, humans, and the natural world. . . . Literacies, and the technologies of literacy, can only be understood in relation to larger systems of practice. Most technologies become so enmeshed in daily experience that they disappear. (272) For this project, then, we also tried to compile a rich sense of the specific cultural ecology 2 -the "existing stock of social forces and ideas" (Deibert 31), political and economic formations, and available com-munication environments-within which the participants acquired electronic literacy. In using this term and this approach, we emphasize the importance of context in the study of electronic literacy-how particular historical periods, cultural milieus, and material conditions affected technical communicators' acquisition of electronic literacy.
The strengths of this combination of qualitative methodological approaches lie in its ability to capture the life stories of individuals inhabiting a particular period of history-in rich detail and in personal terms. This approach does not purport to identify generalizable results. In this article, therefore, we have been primarily concerned with preserving both the tone and the content of the participants' personal stories while ensuring their privacy and making their stories accessible to readers. Because the questions asked within the autobiography protocol are not strictly chronological and because we want to provide readers with a concise and coherent discussion, we have excerpted and sometimes reordered the comments taken from these autobiographies. Ellipses in the texts that follow mark the removal of conversational markers, interruptions, and asides (in the case of faceto-face interviews) as well as obvious digressions, backtracking, and information that might identify participants or their place of work (in the case of both face-to-face and online interviews). Brackets indicate explanatory additions by the researchers.
The following unusual features of this particular self-selected sample illustrate the limitations of the data with which we worked. First, although the population of technical communicators subscribed to Techwr-l represents a range of ages, educational levels, and socioeconomic classes, the technical communication professionals who chose to complete the online protocol of questions included a surprisingly high proportion of women. Of the 55 autobiographies collected, 46 were completed by women and only 9 by men. Although the owner of the discussion group, Eric Ray, could not provide specific statistics about the genders of the list's subscribers, he did express the belief, in a follow-up conversation, that its membership reflected the general population of technical communicators, which has a slightly higher proportion of women than men. To provide a comparative statistic, we note that the Society for Technical Communication (STC) reports its membership as approximately 65% to 70% female. Within this context, we can only speculate about why the self-selected sample for this study contained such a high proportion of women; perhaps women are more likely to respond to online requests for surveys than men are, especially in a survey being sent out by two women, or they may perceive themselves as having a higher stake in being in a survey involving their acquisition and use of electronic literacies. Second, only 1 of the 55 online interviews was completed by a person of color, an African American woman. Third, of the 55 individuals completing autobiographies, the vast majority classified their current socioeconomic status as middle-class or upper-middle-class, although they were evenly divided between those who said they had been raised in economically disadvantaged households and those who considered themselves raised in middle-class homes. A few individuals, whose fathers were engineers or lawyers, considered themselves as always having been part of the upper middle class. And fourth, we should note that the respondents' mean age was 40, with their birth dates ranging from 1939 to 1976. In a self-selected sample, this factor, too, might indicate a limitation, although we have no systematic information about the population of professional communicators on Techwr-l that we can use to determine whether that is so. Demographic data from STC indicate the mean age of its members to be about 42.
ELECTRONIC-LITERACY AUTOBIOGRAPHIES FROM THE TECHWR-L SAMPLE
The written autobiographies that we collected for this project provided a rich tracing of the routes through which computers, in general, and personal computers, in particular, came to shape the profession of technical communication and the literacy practices of technical communicators within the changing cultural ecologies of the 1970s, 1980s, and 1990s. These autobiographies contributed a great deal of information about how and why 55 technical communicators living from 1978 to 2000 have acquired electronic literacy, and about some of the social, economic, cultural, educational, and political factors that influenced this acquisition. These narratives indicated that the opportunities participants had to learn the new technologies varied tremendously from 1980 to 2000; these opportunities, however, seemed most dependent on the age of the individuals and on the sociohistorical contexts that shaped their early exposure to computers.
For a time, in the early age of personal computers-the late 1970s and first half of the 1980s-being computer literate meant being able to program computers. Even individuals who planned to become Selfe, Hawisher / ELECTRONIC LITERACY 239 technical communicators had to become quasi-computer scientists: professionals able to name the parts of a computer-sometimes to assemble the machine itself-and, finally, to make it work (Dennis and Kansky). Not surprising, then, is that among those future technical communicators who entered college in the late 1960s, 1970s, and early 1980s, a pattern of early involvement in computer science courses emerged. Usually, these individuals enrolled in a language course involving FORTRAN or COBOL. One of the technical communicators, for example, noted that in her "third year of college, 1977, at age 27," her college adviser recommended "COBOL/FORTRAN courses as necessary for future success in any field. I took his advice." Another stated, My first contact with computers was when I was in college-approximately 1968. I was 20 years old and took a class in FORTRAN programming. The computer used was a mainframe, so our contact consisted of writing the program, which was then given to the punch key operators who created the cards that went into the computer.
More often than not, the participants' tales of these first experiences with computers were horror stories. One technical writer described his early experience with computers, a programming class in FORTRAN:
Stand in line for access to one of the two keypunches. Type furiously to get the code entered in the allotted time, usually 15 or 30 minutes, depending on the length of the line waiting, hoping not to run out of cards. Loading fresh cards wasn't difficult; one just had to wait for the administrator from hell to break out a new lot. Pray (and this is why the computer center, I think, was located in the basement of the chapel) that none of the cards would be rejected. If so, get back in line for the keypunch. Hope that you don't drop your cards (some would jostle others in line, and the victim would then have to collect the scattered cards and resort, losing the cherished place in line). Under the guidance of the administrator from hell, load the program cards into the input hopper and start the program. Collect cards and program printout and exit smartly. Then spend (n) hours studying the program results, trying to figure out what went wrong. Go to the beginning.
This description was typical of those contributed by many other participants in this project-right down to the use of such words as "administrator from hell." Anxiety, frustration, and sheer desperation all seemed to characterize many of the older respondents' early 240 JBTC / July 2002 computer programming experiences. Fortunately, as computer science programs matured and adapted to the growing number of students taking programming courses, some of these conditions improved. Respondents who had attended college in the mid-1980s, for example, were writing about more convenient access:
My motivation in taking programming courses was to get a piece of paper that said I knew the theory behind my work. These courses were mainly in FORTRAN and COBOL. I had 24-hour a day access and used it nearly every day during this phase of college, about one year.
Another respondent attending college during this period wrote:
As a college freshman in 1984, I took a FORTRAN class. The professor taught us computer basics and was available in class, in his office, and in the lab for help. Access was available to the computer lab 24 hours a day, 7 days a week. For my journalism classes, I used the computers 3 to 4 days a week.
Yet, despite improved access for these students attending college in the mid-1980s and the fact that their experiences were no longer consistently marked by hostility, the education of many technical communication students was still constrained by impoverished notions of electronic literacy. To prepare themselves for succeeding in the workplace, these individuals wanted and needed less course work in programming and more instruction that focused on computing abilities easily transported and applied to their professional responsibilities as technical communicators. Thus, although the usual course of study in college during the mid-1980s may have served to introduce a number of the participants in this study to computers, the focus of the instruction they received did not prove to be the most effective one for educating them for their chosen profession. Typically, respondents from this generation of technical communicators attributed whatever mastery they acquired with electronic literacy not to their schooling but to their own resourcefulness, to learning from a friend or family member, or to learning on the job.
For those technical communicators who entered college during the late 1980s and early 1990s, the profile differed dramatically. Many of these individuals acquired electronic literacy informally and at home even as they were being introduced to computers at school. Moreover, when they did use computers in more formal educational settings, they were exposed to a broader range of skills associated with elecSelfe, Hawisher / ELECTRONIC LITERACY 241 tronic literacy-reading, composing, and researching in electronic contexts-as often as to the skills of programming. One participant wrote about getting her first computer:
I was a kid, about 9 or 10, and begged my parents to buy one. Everyone has one! I have to have one! So they brought home a Commodore 64, ostensibly for the family, but I used it constantly. It nearly supplanted books as my recreation of choice.
Another participant with a similar profile commented about her early Internet access:
As I became a teenager, I did all my homework and personal writing on computers and when I entered college in 1993, I got my first e-mail account and was on the Internet by 1994. I was confused more than anything else when people said that 1998 was the year that the Internet "really took off."
And still another respondent attending school during the late 1980s and early 1990s suggested that tutorials were fun:
My Dad bought one of the first Macintosh computers. We didn't have a computer table in the house, so we set it on the living room floor. My sister and I ran through all the tutorials and thought it was fun.
Computers were part of everyday life in the cultural ecology of participants from this generation, and respondents consistently remarked about how much fun computers were and how natural they felt learning about the ways in which computers worked-especially in selfsponsored settings.
Positive school experiences, however, still seemed relatively rare for these participants. Comments like the following-about teachers' early level of expertise with, and attitudes about, computers-were common:
The teachers were skeptical about the new technology. Most didn't know anything about the computers.
None of the teachers seemed to know or care about computers until much later. My 11th-grade English teacher was the one who ran the journalism class, where we put together the school paper. We were taught how to paste up the paper on boards with T-squares and rubber cement. No one could run the PAGEMAKER program properly, so we'd print out the stories from it and paste them onto the boards.
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Although this generation of technical communicators were quick to learn on their own, parents and teachers, for the most part, could not pass on to the new generation electronic-literacy abilities that they themselves did not possess. Fortunately, students had other ways of learning-from their friends, from younger family members, and even on their own. Typical remarks in the autobiographies from this group included comments about sources of help:
My support includes my friend Mike, the one who helped me put this computer together, and anyone else I interact with.
My younger sister is very computer literate, and she helps me out a lot.
The PAINTSHOPPRO and DREAMWEAVER manuals are essential to my learning. I also have an HTML reference book. I use these three books constantly.
These individuals seemed to know intuitively that in the twenty-first century, computers, the Internet, and the Web would be every bit as critical a medium for their professional literacy activities as books, paper, pens, and pencils were in the twentieth century.
Having sketched the general historical patterns that characterized technical communicators' acquisition of electronic literacy during the cultural ecologies of the1970s, 1980s, and 1990s, we turn in the next two sections to four case studies developed from the face-to-face interviews conducted for this project. These personal narratives provide a more nuanced understanding of the social, economic, educational, and political conditions that may have encouraged-or notthe acquisition of electronic literacy for four individuals who were associated with technical communication as a profession.
TWO CASE STUDIES OF INDIVIDUALS WHO CAME OF AGE IN THE CULTURAL ECOLOGY OF THE 1960S AND 1970S
We situate the first two case studies primarily within the cultural ecology of the 1960s and 1970s to give a historical sense of the social, political, and economic times within which these two technical communicators acquired electronic literacy. Much turmoil marked these radical times. The 1968 assassinations of Martin Luther King and then Robert Kennedy, the civil rights marches and riots, the American mas- Selfe, Hawisher / ELECTRONIC LITERACY 243 sacre of villagers at My Lai, draft-card burning, prison rebellions, protests of Native Americans, and the first attempts of state legislative acts to legalize abortion were only a few of the events to occur during the 1960s and their reverberations continued well into the 1970s. As Howard Zinn observed, never before were so many movements for change concentrated during so short a stretch of time. At a women's antiwar meeting in Washington, in 1968, women marched to Arlington National Cemetery and symbolically buried "traditional womanhood," and in New York, to protest the Miss America pageant, women "threw bras, girdles, curlers, false eyelashes, and wigs . . . into a Freedom Trash Can" (260). While these events were being carried out by ordinary Americans, in this same year, the cultural ecology of the times was also to be affected dramatically by the concept of a decentralized communication network that the RAND Corporation presented to the Advanced Research Projects Agency (ARPA)-the first plans for ArpaNet and what would eventually become the Internet.
The two professionals whose narratives we highlight in this section were born in the 1950s and were 19 and 13 years of age in the turbulent transition year of 1969. Interestingly, however, whereas Barbara Evans, born in 1950, became caught up in the antiwar movements that marked the times, Doug Williams, born in 1956, proceeded doggedly through college, just missing the draft and attending a high school and university sheltered from the uprisings. Although Barbara's early attempts at education and life after high school were fraught with the difficulties some young hippies faced during the 1960s and early 1970s, Doug's choices stuck to the straight and narrow. Despite these differences, however, the cases of both these established technical communicators hint at some of the technological and social transformations that have occurred during their lifetimes in the last 50 years of the twentieth century. Neither of these individuals had extensive early support for the acquisition of electronic literacy, as we have defined that term in this article, yet each of them managed, eventually, to create conditions that later allowed them to develop extensive electronic literacy as technical communicators. And despite sometimes tremendous obstacles-social, political, economic-they managed very well indeed. The same resourcefulness and persistence they applied in their everyday lives, they brought to their literacy work with computers. They were not the recipients of concerted efforts to provide electronic literacy in school-based environments; instead, they are among the technical communicators who led-and continue to lead-the way in terms of acquiring electronic literacy on the job or at home. They were also part of the first wave of middleclass Americans who considered a college education as one of their rights as Americans. During these times, more young people began attending college than ever before in the history of the United States (Rudolph) , and both Barbara Evans and Doug Williams were among the huge demographic wave of baby boomers (those born between 1946 and 1964) who moved through state systems of higher education. Their autobiographies help answer our research questions about how and why professional communicators living during this period acquired electronic literacy and about the social, economic, cultural, educational, and political factors that influenced their acquisition of such literacy.
Barbara Evans: A College Teacher of Technical Communication
When we encountered Barbara Evans (all names used in this article are pseudonyms), she was a 50-year-old beginning assistant professor of technical communication at a state college in the southern part of the United States.
Like many who came of age during the 1960s, Barbara's career path zigzagged through the difficult times that marked her childhood as well as her adult life in the Southeast: enduring her parents' divorce, attending 11 schools in six years between the 7th and 12th grade, going through several relationships and a divorce of her own, starting and stopping taking classes in a variety of community colleges and four-year schools, living in a commune in the early 1970s, giving birth to a child with severe health problems, experiencing a long stint of political activism, and obtaining a successful career in marketing and management within a national corporation to have the bottom drop out of it in the early 1990s' recession, which suddenly placed her and her son below the poverty line. Although various levels of poverty were not new to Barbara, this was the first time that her difficult and shabby circumstances qualified her and her son for fully financed college educations through Pell Grants and other available means of financial aid.
During the next six years, Barbara earned first a BA in professional and technical writing and then a PhD in English with a specialization in technical communication before, finally, becoming a professor of professional writing at a well-respected university in the Southeast. Selfe, Hawisher / ELECTRONIC LITERACY 245 Although Barbara moved from state to state in her first 50 years, she remained within the rural and urban areas of the American Southeast.
In many respects, this brief review of Barbara's life neglects the many accomplishments she achieved along the way, and, unsurprisingly, her achievements were intimately connected to her formal education, to her conventional literacy practices and values, and, eventually, to her acquisition of electronic literacy as well. Despite her many moves-or perhaps because of them-Barbara was always a "voracious" reader, as she noted, as well as a writer. She prided herself especially on her writing abilities, relating, for example, her literacy expertise to her success as a secretary and finally to her work as a corporate executive. She noted that even when she was a beginning secretary, the president of the particular company for which she was working sent out a memo to all management personnel instructing them that no letter was ever to leave the company without Barbara's looking it over. During her interview, she summed up her conventional literacy abilities:
I had a facility with language. So, I had it made-that's why I made good grades in school . . . because . . . you give me an essay exam and I'm going to make an A. I don't care what it is in. I don't need to know anything about it. It just needs to be something that I write. And anyway, so, uh, I had always gone around the workplace calling myself a frustrated writer.
Barbara attributed some of her expertise to a very fine early education system in which she was placed in "special resource classes" between the third and sixth grades. A select group of students attended these special classes in which trigonometry, binary codes, and linguistics were taught. Although she did not return to this school system until her senior year in high school, she regarded her experiences within it as the best she received throughout her public education.
In addition to Barbara's school-honed literacy abilities, her family had a history of technological expertise. Her grandfather was part of a team that worked on developing the first televisions in the 1940s; her father was similarly involved in electronics in the next generation, and Barbara remembers always being able to fix any mechanical device she laid her hands on in much the same way that she was later able to program and work with computers. She joked, "Mechanical devices like me. Computers like me, too. When people are having problems, I don't have to do anything-I just walk near them and the computers start working." But Barbara was also very serious about the technological abilities she acquired. The knowledge she came by in the many diverse and sometimes painful workplace settings was often achieved at the expense of time she might have spent with her son or devoted to classes that promised to bring her standard of living above the poverty line.
During the course of Barbara's varied jobs, sporadic courses, and at-home recreation, she managed to accumulate a working knowledge of the many different kinds of electronic machines that populate the workplace. She also acquired the multiple literacy skills needed to operate them. From learning to run a telex machine in her first job at 18 years of age, to mastering databases and entering information in local and national crime centers for a police department, to working with electronic ordering machines that communicate with suppliers' mainframe computers for a supermarket chain, Barbara acquired electronic literacy on the job within the workplaces she inhabited. Some of the electronic skills she acquired built on skills she learned at school: In high school, for instance, she learned to type 70 words a minute on manual typewriters, and she learned how to program BASIC at a community college. Her formal schooling, however, seemed less important than her actual work experience, at least as far as her development of electronic literacies was concerned. Her recreation at home was likewise important. Whether she was playing early computer games, such as Pong, with her son or building a microcomputer out of spare parts with a friend, Barbara was becoming part of a small cadre of computer experts of the 1980s. By the time she received a PhD in technical communication at age 49, Barbara had managed to develop the kind of electronic literacy that few women her age had acquired.
Doug Williams: A Professional Communicator
When we turn to Doug Williams, a 44-year-old professional writer and public relations coordinator at a midsize, midwestern state university, we encounter a very different kind of career path-one that, in the 1970s and 1980s, had few detours along the way. In 1974, Doug's first year of college, the antiwar movement had peaked, and Saigon fell the following year. Doug told us that the antiwar movement had little visibility at his institution although he was against the war.
Selfe, Hawisher / ELECTRONIC LITERACY 247 Doug attended college, first as an undergraduate engineering major and then as a professional communication major. As a junior, he dropped out of engineering courses, which he disliked, and enrolled in his school's professional writing program, newly established in the late 1970s. He became an editor of the school's newspaper and, eventually, after graduating and working briefly in the Southeast as the communication director for his fraternity's national headquarters, returned to the Midwest to attend graduate school at a large state research institution. Two years later, after earning a master's degree in journalism, Doug secured a position at his undergraduate institution in public relations and professional writing for the alumni office. He has worked successfully in this position since 1985.
Like his uninterrupted career path, Doug's early life seems typical for a boy growing up in a white, middle-class family during the late 1950s and 1960s. He had parents who were both teachers and a twin brother whom he regards as abler than he in all respects. His brother acquired a computer a year before Doug. Unlike Barbara Evans, Doug does not remember having a particular talent for writing; he does, however, remember learning to read in kindergarten. His father had Doug show off his reading abilities in front of the third-grade class he was teaching. As children, he and his brother often borrowed similar books from the library and were expected to read for half an hour in bed before going to sleep. The first time Doug ever regarded himself as a writer by profession occurred when he became an editor of the college newspaper.
At first glance, few similarities seem prevalent in the lives of Doug and Barbara. Certainly none of the roller-coaster ups and downs that characterized Barbara's life were evident in the account of Doug's home life, school experiences, and professional positions. Nor, when growing up, did Doug possess the same extraordinary technological capabilities Barbara did. He appears, on all counts, to be what some would call a regular, middle-of-the-road guy, and a successful one at that. Unlike Barbara, Doug avoided much of the turmoil that often accompanied the activist movements of the times. Also unlike Barbara, he was able to rely on financial support from first his parents and then his spouse in earning his BA and MA degrees. But, on closer examination, strong similarities become apparent in the lives of these two professionals, especially in their experiences with acquiring expertise in electronic literacy.
As was the case with Barbara and many of the respondents, schooling contributed to Doug's education with computers, but it was not responsible for the enthusiasm for or direct expertise in electronic literacy he was later to develop. Doug's first exposure to computers came in his first year at college during the early 1970s when he took a course on FORTRAN. In the course, he remembered coding stacks of punched cards, running the stacks of 80 or so cards through a reader, and then waiting to find out whether the program would compile. More often than not, he would need to start all over again, checking for minor mistakes he made in entering the data. At the time, a limited number of card readers existed on campus, so students waited for hours just to have their punched cards read. In this course, Doug did not have easy or direct access to the mainframe computer to which his card data were sent-it resided behind locked doors in an airconditioned space, safe from the hands of most curious and untrained college students. Doug became the school's newspaper editor in his senior year, but in the 1970s, writing for the newspaper was still done on machines that more closely resembled typewriters than computers. He recalled that his early computer experiences had been frustrating and time consuming:
[By the time] I entered grad school, I finally began viewing [computers] as this sort of nice work-saving device after having been used to, well, when I was working at the [newspaper] , you know, we had this, uh, thing that looked like an IBM Selectric, but you, it had this little dial on it that you had to use to justify the columns, and every line had to be done separately to get the right number of pages so it would be justified. So I'm thinking about that and how long it took to get the newspaper done every week with that thing. Doug did not work directly on mainframe computers until he took a programming course while working as a professional communicator for his national fraternal organization in the South. In these early days of computers, concepts of computer literacy were tied intimately to being able to program, and Doug set about learning BASIC. By the late 1970s, he was able to enter his programs on a mainframe rather than going through the punched-card routine. But still, computers did not become an integral part of his literacy practices and values until 1983, when his wife helped him buy the family's first personal computer so that he could use it to complete papers for his master's degree. Word processing-with Wordstar-became Doug's main mode of writing as a graduate student and, two years later, as a professional writer. As Doug recalls it: Selfe, Hawisher / ELECTRONIC LITERACY 249 And then here I am, you know, five, five and a half years later, and I've got this machine with a screen on it, and if you want to justify, you can type in a code, you know control-J or whatever it was, and boom, it's justified. Don't like it, type control-L and undo it. And there was this little, um, foldout card that came with it with frequently used commands. So I taped that on the wall next to the computer at home in our apartment and used that frequently, especially at the beginning.
Over the years, and after assuming his current position as a professional communicator at a midsize university in the Midwest, Doug continued to learn programs that, like the early Wordstar, were essential to his writing and to his responsibilities for producing professional-quality publications for the university. He came to rely on Word, Page Mill, Photoshop, and Quark, oftentimes because the designers with whom he worked used them. He explains his acquisition of software skills:
I write the magazine, they design it, and then I have to get into their file to do the final edits before it goes to the press, so I had to learn at least enough of [Quark] to do that. As long as it's learning the basics, you know, I'm pretty comfortable with learning enough to do what I need to do. I mean, I don't dig into programs and try to do everything they can do, but more, okay, what do I have to know to make this thing do what I want it do? I don't know; this may go back with being sort of an early adopter, I guess, because 1983 was pretty much the Stone Age in terms of the PCs.
Thus, Doug acquired-and continues to acquire-electronic-literacy skills and values that undergird his successful performance within his workplace environment. In this way, his experience is much like Barbara's. She, too, acquired most of her electronic-literacy skills on the job, as she explained in an interview:
The reason that I had always believed that I was able to move up in the workplace was because of my literacy skills, as well as my keyboarding skills, and facility with [learning] computer technologies when they came into the workplace.
If the 1960s and 1970s marked a time of radical political transition, the 1970s and 1980s marked a time of radical literacy transition. Sophisticated digital communication environments were developed, and these inventions provided a fertile ground for the emergence of electronic-literacy practices that began to compete with more conven-tional print literacy practices. In this transitional cultural ecology, Barbara and Doug attended secondary school and college. As a result, they really accumulated two sets of literacy skills and values, one for conventional print literacy and one for the newer electronic literacy. Their conventional literacy was acquired from formal schooling and supported in the home. And, although schools also provided their first exposure to computers, these experiences were focused on programming rather than on electronic-literacy practices. Both individuals, therefore, developed their electronic-literacy skills primarily at home or on the job, as the computer hardware and software that supported such literacy practices-desktop publishing and page-layout software, photo-manipulation software, Web-publishing softwarecame on the market and were integrated into workplace settings. Their experiences as early adopters of technology, even when painful, have given them a high level of confidence both about the electronicliteracy skills they currently practice in digital environments and about their ability to continue acquiring new literacy skills within these environments.
TWO CASE STUDIES OF INDIVIDUALS WHO CAME OF AGE IN THE CULTURAL ECOLOGY OF THE 1980S AND 1990S
When we turn to today's preprofessional communicators-individuals who developed electronic literacy in the cultural ecology of the 1980s and 1990s-we see a very different pattern. Barbara and Doug, and the online respondents in their general age-group, had few of the educational opportunities to learn electronic literacy that we map out here. In addition, the requirements for learning to create communication in digital environments during the 1970s and early 1980s demonstrate only the initial elements of electronic-literacy expertise required of today's students. The students we present nextAngela and Pauline-encountered electronic technologies one generation after Barbara and Doug, but the cultural ecology of Angela and Pauline's generation, as far as information technologies are concerned, had changed dramatically over 25 years. As a result, the autobiographies of these two individuals contributed additional information about how and why professional communicators living from 1978 to 2000 acquired electronic literacy and about the social, economic, cultural, educational, and political factors that influenced their acquisition of such literacy.
The lives of these two students-both women majoring in technical communication, one at the undergraduate level and one at the graduate level-are roughly contemporaneous with the invention of the microcomputer. Thus, they provide two cultural tracings of how and when personal computers, mass-produced and mass-marketed beginning in 1977, initially found their way into the lives of individuals and families. Moreover, the period during which these two individuals first attended public schools-entering first grade in 1978 (Pauline) and 1983 (Angela)-witnessed public school educators in many areas of the country making some of the first significant efforts to integrate personal computers into public education, even when, as the online respondents pointed out, these efforts were insufficient.
During this period of time, handheld computer games-Home Pong, Chuck E. Cheese, Space Invaders, Lunar Lander, Asteroids-became increasingly popular and commercially viable, and educators were quick to catch on to the productive connections between learning and computers. For instance, Seymour Papert's LOGO, initiated as a development project in 1967, became increasingly popular as a computer game/programming language/learning environment designed to stimulate children's creative thinking. And educational computer games were only the first tentative step of integrating technology into education. The use of microcomputers in public schools increased from 18% to 85% from 1981 to 1984. By 1984, approximately 82% of American elementary schools, 94% of junior high schools, and 95% of high schools reported using microcomputers for instruction. Even more important, perhaps, the personal computers that were entering American schoolrooms were being used as environments to teach literacy skills as well as programming skills. From 1984 to 1994, for instance, the number of schoolchildren who used computers as a literacy tool increased dramatically from 23.4% to 68.3% (United States, Condition 1997 56). And by 1994, 87% of students in grade 11 used computers at home and at school for writing stories and papers, 71% used computers to learn things, and 61% used computers in a library setting (Coley, Crandler, and Engle 27) .
Unfortunately, despite the fact that computers were being rapidly deployed in American schools as literacy tools during this period, their distribution was far from equitable across the population. A1987 report authored by Cole and Griffin, for instance, indicated unfortunate inequities:
• More computers are being placed in the hands of middle-and upperclass children than poor children.
• When computers are placed in the schools of poor children, they are used for rote drill and practice instead of the cognitive enrichment that they provide for middle-and upper-class students. (43) (44) By the end of the 1980s, then, although computers were increasingly present in many schools, they were being used in ways that sustained educational problems aligned along the axes of race and poverty. In 1984, for example-when Pauline was in seventh grade-14.3% of American students in grades 7 to 12 reported using computers in their homes, and 30.7% reported using computers at school (United States, Condition 1998 189). However, students' access to these machines in both homes and schools differed significantly for students in highand low-income families. Unsurprisingly, computers were much more common in high-income families. Similarly, whereas 35.8% of high-income students reported using a computer at school, only 21.8% of low-income students were able to do so (United States, Condition 1998 189). This situation, moreover, was mirrored in schools with high populations of students of color. Whereas 30% of white students reported using computers at school, only 17% of black students reported doing so (United States, Digest 1995 Table 415 ). Within the rapidly changing cultural ecology of the 1980s and the 1990s, Angela's and Pauline's cases represent a historically situated study of how two young people were exposed to the new technology of microcomputers as these machines first became a regular part of the literacy instruction future technical communicators were receiving. These cases are also intriguing because they help bracket the processes of acquiring electronic literacy within two very different kinds of cultural, material, educational, and familial contexts. Angelawhite and from a middle-class background-grew up in a context that provided extensive, varied, and sustained support for both literacy and electronic-literacy efforts. Pauline-black and from a working-class background-grew up in a family that had to struggle to support literacy and electronic-literacy efforts. In this sense, these cases provide some beginning clues about the fundamental ways in which factors within a cultural ecology shape the electronic literacy that technical communicators are able to acquire. Selfe, Hawisher / ELECTRONIC LITERACY 253 The decade of the 1980s marked the beginning of the Reagan presidency in January of 1981. Approximately a year and a half after that date-in September of 1982-Angela entered kindergarten in a midsize city in the Midwest, and Pauline entered fifth grade in a midsize city in the South.
Angela Ashton: Acquiring Electronic Literacy in a White, Middle-Class Family
Angela, like many technical communication students of her generation, remembered using educational computer games as her very first experiences with technology in elementary school:
In the third grade . . . we would use a computer program on Apple computers to help learn math facts, such as the multiplication tables. It would ask us problems, and we'd have to type in the answers. . . . I first learned to use the computer in the fourth grade; we started playing games such as the Oregon Trail, and we also began typing in wordprocessing programs. . . . I was probably about 9 years old. . . . We had maybe two hours a week access to the computers. It was usually in the afternoon . . . , and the other students and the teacher were there. I never used a computer by myself. . . . We were allowed to talk, but it wasn't rowdy.
Although Angela could not remember any specific content matter from these programs-and did not mention that the games she played were challenging in an intellectual sense-we cannot argue, based on her perspective, that the early use of educational games was wholly ineffective. Unlike Barbara and Doug, or the other technical communicators in their general age cadre who responded online, Angela began early in her schooling experience to associate computers with fun, privilege, and a sense of accomplishment. And these positive game-playing experiences were linked to electronic-literacy practices as well:
In fourth grade, we started playing games . . . , and we also began typing in word-processing programs. This was all done on the Apple IIe computers with the green screens. With this [word processing], we started to have to learn to turn on and off the machines and be able to get to the program we wanted by typing various commands.
The instruction Angela received in school, however, was only one of many factors affecting her acquisition and development of electronic 254 JBTC / July 2002 literacy. She lived, as well, in a home environment that offered robust systems of support.
Among the most important circumstances that contributed to Angela's eventual acquisition of electronic literacy at home was a set of related factors that had little to do-at least directly-with computer hardware or software: the high value that her parents placed on conventional print-literacy activities in general, the ability of her parents to provide sustained economic support for such values and activities, and the degree to which her parents believed a formal education to be the key to their children's and their own prosperity.
Not surprisingly, when the time came to choose the college she would attend, Angela sought out institutions and academic majors that took advantage of her electronic-literacy practices and strengths. She became an undergraduate scientific and technical communication major at a midsize, midwestern university that emphasized technology in most of its major areas of study. As a scientific and technical communication major, Angela noted, she was expected to have considerable knowledge of computers and to be proficient in literacy practices within digital environments:
I use the Web for a lot of research-type things. I also use it to find images and graphics I need. I use the Web to buy tickets for concerts, to buy CDs and books and other shopping things, and I use the Web to get free e-mail when I'm home. I also use the Web to put up my Web page to show off my résumé to employers. Just recently, I used the Web to research a Web site I made about backcountry downhill skiing. . . . I use the computer to type papers and memos; I use the computer for e-mail, the Internet, and creating various desktop publishing things, posters, 
Pauline Patterson: Acquiring Electronic Literacy in a Black, Working-Class Family
Another technical communication student we interviewed, Pauline Patterson, an African American who grew up in an economically disadvantaged family, inhabited a different cultural ecology than did Angela and followed a different route to acquiring electronic literacies as well. Although Pauline's working-class mother, Jean, placed a high value on education and literacy, she had to struggle against economic odds to provide her daughter the support she Selfe, Hawisher / ELECTRONIC LITERACY 255 needed to succeed: "My mother and I were always avid readers. As a child, I was encouraged to read and write. It was my primary source of entertainment throughout my childhood and teen years."
Pauline's first exposure to computer technology came in 1980 when an expert on mainframe computers came to talk to her thirdgrade class. At that point in history, relatively few public school teachers were familiar with computers-given that the access to the large mainframes was limited within colleges and universities and that the mainframes themselves were so expensive as to be out of reach for most public schools. Nevertheless, the general enthusiasm for computers ran high among educators, if not always among students. As Pauline recalled: "What I remember about computers . . . was that they were enormous in size and were mostly for businesses and the government. I know that some people in my school had the personal computers that they played games on."
Pauline, like many other students of color, continued to have limited access to computers through the decade of the 1980s-even though Americans in general were increasingly aware of the power that these new machines had to change the nature of learning and the need to prepare students for an increasingly technological workplace. At the time Pauline entered ninth grade in 1986, her high school, in which 40% of the enrollees were students of color, was not yet integrating computers into a wide range of courses or providing all students a robust program of access to technology. Given these circumstances, in the summer before Pauline entered the ninth grade, her mother took the practical step of encouraging her daughter to seek access to computers outside of the regular school environment in a summer computer course. To support her daughter's work in computer-based communication environments, Pauline's mother also bought a $300 word processor from Sears-a purchase that, although not as expensive as a fully functional personal computer, represented a major expenditure of family resources. As Pauline remembered it: "I thought . . . [computers were] something that rich people and spoiled kids had. I knew that I would never have one. Not even a question."
Computers were good news for education, but not necessarily for all students. In 1989, for instance, when Pauline was a senior in high school, 65.5% of high-income students reported using a computer at school, whereas only 53.3% of low-income students were able to do so (United States, Condition 1998 189). Similarly, 40.6% of white students in grades 9 to 12 reported using computers at school, whereas only 33.6% of black students reported doing so (United States, Digest 1995 Table 415 ). As Pauline remembers the situation at her own high school, computers may have been present, but they were not integrated systematically into the courses she took-even in her senior year.
Pauline, however, understood that an increasing number of American workers were using computers for work in communication contexts (United States, Digest 1992). To prepare for this new environment, she enrolled in college in 1989 and signed up immediately for the university's introductory course on computer applications. By the time Pauline had finished a second university-level course in computer applications, she had become accustomed to learning computer-based literacies on her own or with the help of other students in the university computer labs. And she had also grown accustomed to the value that the university community put on computerbased literacies:
I began to use computers to type papers and to complete the assignments that required computer usage. Mostly Word and Excel stuff. I started using Powerpoint my junior/senior year, around 1994. . . . It was exciting. I know that students received higher grades if they gave a presentation using Powerpoint rather than just doing posters and such.
In 1995, Pauline graduated from the university with a bachelor of science degree in marketing and a minor in speech communication. During the next four years, she became a buying assistant for a shoe company, a freelance writer, a transcriptionist for a video producer, an assistant to a record producer, and a reporter for a large publishing firm. In each of these jobs, Pauline used computers for reading and writing and communicating on a routine basis.
By 1999, however, motivated by a desire to find a job that went beyond conventional writing and editing and branch out into computer-assisted design work, Pauline returned to her alma mater to begin a master's-level graduate program in professional communication. And though she knew graduate school would strain her financial resources severely, Pauline began her graduate career by purchasing a computer of her own as an investment in her academic success: I purchased my computer online. When I decided to return for graduate school in August of 1999, I knew that I had to have a computer. I Selfe, Hawisher / ELECTRONIC LITERACY 257 started researching by reading technology and computer magazines like PC World and PC Shopper. I looked at price and value comparisons, in mags and on the Web.
My computer cost me just under $1,500. I pay $38 a month. I was afraid to make the investment because I knew that I would live like a pauper in grad school. But it was imperative that I have one, so I made the sacrifice.
At the time of her interview in the spring of 2001, Pauline was employed as the graduate assistant editor at the university's publication office. Her duties, as she noted, involved "writing/editing/ proofing copy for brochures, posters, catalogs, the alumni magazine, ads, and so on . . . work [ing] with the designers to create the visual images . . . reformatting and redesigning of existing documents . . . Given the rapid rate of technological and social change occurring from the 1960s to the 1990s, the cultural ecologies that Angela and Pauline inhabited were very different from those that shaped the electronic literacies of Barbara and Doug. As a result of the different social, political, economic, and technological factors characterizing these ecologies, the computing sophistication that Angela and Pauline have acquired while in college-although they came to it along very different routes-was on a par with that which Barbara, Doug, and the early adopters in our online sample achieved only after years in the workplace. And what is every bit as striking is that Angela and Pauline are not atypical. In one generation, the advanced literacies of electronic environments have become commonplace among members of this succeeding age group.
OBSERVATIONS ABOUT THE DEVELOPMENT OF COMMUNICATION INSTRUCTION IN THE TWENTY-FIRST CENTURY
The firsthand accounts that we have presented in this article can help us trace the ways in which 59 technical communicators acquired electronic literacy with computers during a particularly dynamic period in our nation's history. Deborah Brandt argues persuasively:
The history of literacy at any moment involves a complex, sometimes cacophonous mix of fading and ascending materials, practices, and ideologies. Literacy is always in flux. Learning to read and write necessitates an engagement with this flux, with the layers of literacy's past, present, and future, often embodied in materials and tools and just as often embodied in the social relationships we have with the people who are teaching us to read and write. ("Accumulating" 666) To this thought, we might add "learning to read and write on and off computers," for information technologies today clearly are engrained in our notions of what being fully literate in the twenty-first century means.
We do not mean to suggest that the few stories we present here comprise any kind of a complete history. Clearly, they represent only a small portion of some larger narratives that link electronic literacy with the profession of technical communication: how different groups of technical communicators adapted their literacy values and practices to computer-supported environments; how technical communicators gained access to computers; how race, class, and gender affected this access; how and why electronic literacy has thrived within the American workplace and the global marketplace; how technical communicators have employed electronic literacy within the workplace.
We recognize, in other words, that no one story-and certainly not this collection of stories-can be considered indicative or representative of any larger population. Far too many stories remain uncollected, unheard, unappreciated for such larger narratives to be considered completely, or even accurately, rendered. This recognition, however, does not diminish the value of these firsthand accounts themselves. They are richly sown with information that we can use to Selfe, Hawisher / ELECTRONIC LITERACY 259 construct some tentative observations-hypotheses really-about the literacy skills and values technical communicators need to succeed in the twenty-first century and about the field of technical communication itself. These can then be tested further through additional study.
We know the observations that follow will speak differently to individual readers about patterns or trends in these data-and about how the data can assist technical communication instructors, program directors, and workplace supervisors in identifying increasingly effective approaches to teaching electronic literacy or setting professional policy concerning electronic literacy. The resonance of autobiographies always varies according to the personal experiences of readers who, themselves, grew up in particular cultural ecologies. Hence, observations we identify do not represent the only instruction that readers can or should draw from the cases we have provided nor have the observations been somehow scientifically derived from the cases themselves. Moreover, our articulation of these observations may change as we learn more about how technical communicators acquired electronic literacy in the last three to four decades of the twentieth century. These particular observations have come to us, as teachers of technical communication, because of our own background and gender; the ways we learned to use technology ourselves; the schools and workplaces we have inhabited; and, finally, our own connections with, and understanding of, the individuals with whom we worked. These observations, in other words, make sense to us. During the last two decades of the twentieth century, literacy and technology became inextricably connected in the consciousness of Americans and in the social fabric of this country (Selfe) . This study suggests that the new definition of literacy emerging from this period-which includes the ability to read, write, and navigate in technological contexts, or electronic literacy-has also changed the profession of technical communication in fundamental ways. The online personal histories of technical communicators-the two case studies of communication professionals and the two case studies of students majoring in technical communication-suggest a pattern of 260 JBTC / July 2002 shifting educational and professional values within the dynamic cultural ecology of the computer revolution. We believe this revolution, especially that part of it that coincides with the commercial production and marketing of personal computers, has resulted not only in an important change in society's basic definition of literacy but also in our profession's definition of literacy and in the skills that citizens need to succeed as technical communicators in the workplace.
During the early years in which these changes were taking place, as the autobiographies in this project suggest, those individuals responsible for the education of technical communicators initially understood computers as calculating machines-not as writing or communication systems-and were unaware of how radically the practice of electronic literacy would change the world around them. Educators did, however, recognize the growing importance of computers in the American culture. Future technical communicators also understood that knowing how to communicate with, on, and about computers would be indispensable to their professional aspirations, and they acted on this tacit understanding. In the autobiographies collected for this project, evidence of such foresight appears again and again: in stories of an adviser recommending a programming course, a parent buying a computer that she knew little about, or a future technical communication specialist slogging through a tortuous course of computer programming to glean as much information as possible about the new machines. Each of these stories provides a tracing of how microcomputers came to lodge themselves in the professional experiences and consciousness of technical communicators. The autobiographies we collected for this project suggest the dynamic, culturally determined nature of electronic-literacy activities as they are practiced and valued in any given historical period. And the data here may support a revision of what Brandt has referred to as "accumulating" literacies: the "piling up and extending out of literacy and its technologies" that "give a complex flavor even to elementary acts of reading and writing . . . creating new and hybrid forms of literacy where once there might have been fewer and more circumscribed forms." The "rapid proliferation and diversification of literacy," Brandt argues, places increasing pressure on individuals, whose ultimate success may be "best measured by a person's capacity to amalgamate new reading and writing practices in response to rapid social change" ("Accumulating" 651) .
Based on what we have learned from this project, however, we would also argue the possibility that forms of literacy-different sets of communication practices and values-may have life spans, halflives determined by their fitness with, and influence on, the cultural ecology within which they exist. This finding helps explain how multiple forms of literacy emerge, compete and accumulate, flourish, and fade over time, depending on their general fitness with, and influence on, a broader cultural ecology. Literacies accumulate, we suspect, when a culture is undergoing a particularly dramatic or radical transition-for instance, during the computer revolution. We also believe, as Brandt suggests ("Accumulating"), that in our contemporary culture, which is making the transition from print-based literacies to digitally based literacies, multiple literacies are accumulating and competing. During such a period, we believe that professional communicators and people in general succeed best when they value and practice both emerging and competing forms of literacy, like Barbara, Doug, Angela, and Pauline: print and digital literacies, alphabetic literacies, visual literacies, and intertextual forms of media literacies (George and Shoos) . Eventually, however, we suspect that this accumulation reaches a limit-humans can only cope with so many literacies at once, and the cultural distribution of literacies takes time to unfold. And so we see evidence that a process of selection occurs. Sets of literacy practices and values that fit less well with changing cultural ecologies fade while other literacy practices that fit more robustly with those contexts flourish.
Within the context of this finding, we can understand how more experienced technical communicators like Barbara and Doug felt when faced with the prospect of learning the emerging communication practices associated with mainframe computer programming and, later in their lives, the even newer communication practices associated with microcomputer and networked computer environments. During the transition period of the past 20 years, these individuals have had to cope not only with the demands of more conventional literacy practices (e.g., composing a memo on a typewriter, drafting a report by hand, calling contacts on the telephone) valued in traditional corporate cultures and, sometimes, the culture at large, but they have also had to learn the digitally based literacies associated with word processing, e-mail, and network navigation. Understanding that literacies emerge, compete, and fade within the context of a particular cultural ecology also helps explain why computer-based communication practices-which fit well within the increasingly global activities of corporate workplaces and the technological environments of educational institutions-have become more important to today's technical communicators within the context of their careers. It also helps explain why the conventional print-based literacy practices in which these same individuals used to engage (e.g., handwritten letters or typed memos) have faded in their importance.
The model further suggests in what ways literacy practices might be accumulating in the academic lives of younger technical communication students and in the cultural ecology that they inhabit. The literacy practices in which these students engage involve their using several word-processing packages, several e-mail and page-layout programs, graphics and photo-manipulation programs, Web-and multimedia-design software, rendering and animation software, video-and audio-capture software, HTML, stand-alone computers, networked computers, and the World Wide Web. In their technical communication programs, these students complete many of their class projects and much of their peer-group communication entirely online.
Data from these autobiographies suggest that technical communicators need to be able to deal flexibly with both emerging and fading forms of literacy as communication systems continue to undergo rapid change in the cultural ecology of twenty-first-century America. Lending weight to this suggestion are the dynamic communication situations resulting from the increasing influence of globalization, the emergence of transnational financial and political entities, the formulation of new online interest groups, and America's growing dependence on electronic information services-all of these factors and more contribute to a milieu in which change is the only real constant and flexibility the only effective response. they are articulated with so many other social, cultural, and material formations-have been key factors in shaping the cultural ecologies within which individual technical communicators acquired electronic literacy during the end of the twentieth century. Pauline's narrative, for example, details the substantial role that both race and class can exert on individuals' opportunities to acquire and develop technological literacy-and, indeed, literacy in general. Race exerted a major influence on Pauline's educational experience in a school enrolling a high population of students of color, determining, at least in part, the opportunities she had to develop electronic literacy. The effects of race and class manifested themselves in the lives of technical communicators throughout the end of the twentieth century. Families of color, for instance, continued to be less likely than were white families to have computers in their homes, in part because race and poverty also continued to be closely aligned in this country:
• In 1998, "73% of white students owned home computers, only 32% of African American students owned one," a difference that correlated with students' reported household income (Hoffman and Novak 390 If, however, the cases presented here have convinced us that race and poverty are key factors that often shape the digital literacy of individuals, they also indicate that race and class alone do not always fully determine the lives and the electronic literacies of individuals. Pauline, for instance, although limited by her education and economic situation, managed to create the conditions under which she could develop electronic literacy, go to college, and become a technical communicator-working against the prevailing grain of poverty, race, and education that structured her life.
Similarly, gender and age, especially when they are articulated with other social, cultural, and material factors such as race and poverty, can be key factors in determining whether, how, and when individuals acquire (or fail to acquire) digital literacy. Barbara's autobiography, for instance, indicated how the cultural ecology inhabited by women-especially those who are single parents in economically disadvantaged situations-can affect their acquisition of electronic literacy. In this country, for example, two-parent households are "nearly twice as likely to have Internet access as single-parent households" (60.6% for two-parent households versus 32.8% for single-parent households). Even more important, however, single male-headed households are also more likely than are single female-headed households to have such access (36% for single male-headed households and 30% for single female-headed households) ("Native" 18). Barbara's case has also convinced us, however, that economically disadvantaged women whose access to technology is constrained early in their lives can often still acquire and develop electronic literacies later, given that appropriate access, sponsors, timing, motivation, and other conditions are in place.
Recognizing the effects of race, class, gender, and age on the electronic literacy of technical communicators, we can see not only the importance of providing all children and college students with access to an equitable education fully supported by computer technology but also of establishing continuing education programs within workplaces and professional organizations. These programs would serve to ameliorate the effects of race, poverty, gender, and age by providing equitable opportunities for all technical communicators to expand their electronic literacy.
Unfortunately, as these autobiographies indicated, the educational environments that young technical communication students inhabit are still not uniform in their predisposition toward the new digital communication practices. Although most academic programs of technical communication, for instance, now value computer-based literacies, they also, understandably, continue to value the traditional and conventional literacies that have shaped faculty members' educational experiences, their grading and evaluation standards, the hiring decisions of many employers, the expectations of parents, the degree requirements of universities, and the historically defined literacy ideals of the culture at large.
In this context, technical communication programs may be particularly vulnerable to contested literacy practices. Such programs typically employ a volatile mixture of English composition teachers who may value print-based systems of communication and conventional literacy practices and multimedia/design specialists who may value digitally based communication practices and unconventional standards of composition. Clearly, this transitional context can make for a contested landscape in which literacies accumulate and compete. As a result, technical communication students in many programs must not only develop a robust set of online communication practices, the ability to work effectively with visual images and arguments, and a full complement of skills in Web-based and multimedia design but also an equally impressive set of print-based skills, linear text-based arguments, and facility with alphabetic communication practices. Moreover, these students must determine, within each course and sometimes from assignment to assignment, which of these skills and complex understandings will be valued and assessed positively by a particular instructor.
This situation suggests that faculty within technical communication programs-especially during this time of rapid and dramatic social and cultural transformation-may need to be much more active in recognizing, studying, and addressing a range of literacies and in understanding how such literacies are operating within historical periods and cultural ecologies. These faculty members need to make this effort so that they can help students successfully negotiate and reconcile contested literacy values and practices. The effort may also help technical communication faculty understand why many conventional print-based literacy standards-and the more traditional curricular practices and standards they engender-seem to hold a declining relevance for younger technical communication stu-dents and for the public at large. It may also provide technical communication faculty with motivation for studying a larger range of the literacy practices now emerging in electronic environments as individuals read and compose images and animations, multimedia creations, and assemblages of graphics and text and communicate on the Web and in chat rooms, in combinations of moving images, still graphics, text, and voice. The online responses and cases also indicated that not always did the adviser, parent, or instructor necessarily teach the emerging, digital-literacy practices. In fact, more often than not, a friend or sometimes a younger family member came to the rescue. In many of the cases we encountered in this project, teachers and parents lacked the knowledge to transmit the requisite computer expertise to students and children.
As early as 1970, Margaret Mead described the unsettling sense of functioning within a culture in which adults lack the necessary knowledge and abilities to pass on to the next generation. She called cultures of this kind "prefigurative." The prefigurative learning culture occurs in a society where change is so rapid that adults are trying to prepare children for experiences the adults themselves have never had. The prefigurative cultural style, Mead argued, prevails in a world where the "past, the culture that had shaped [young adults'] understanding-their thoughts, their feelings, and their conceptions of the world-[is] no sure guide to the present. And the elders among them, bound to the past, [can] provide no models for the future" (70). Mead traced these broad patterns of cultural change particularly in terms of American culture, all the while setting her analysis within a global context. She claimed that the prefigurative culture that is characteristic of America in the 1960s and ensuing years-and, we maintain, in the new millennium-is symptomatic of a world changing so fast that it exists "without models and without precedent," a culture in which "neither parents nor teachers, lawyers, doctors, skilled workers, inventors, preachers, or prophets" (xx) can teach children what they need to know about the world. Mead noted that the immediate and dramatic needs that our prefigurative culture faces-fueled by increasing world hunger, the continuing population explosion, the Selfe, Hawisher / ELECTRONIC LITERACY 267 rapid explosion of technological knowledge, the threat of continued war, global communication-demand a new kind of social and educational response that privileges participatory input, ecological sensitivity, appreciation for cultural diversity, and intelligent use of technology, among other themes. In the prefigurative society, Mead argued, students must-at least to some extent-learn important lessons from each other, together finding their way through an unfamiliar thicket of issues and situations about which elder members of the society are uncertain. Unlike previous generations, adults cannot promise to provide students with a stable and unchanging body of knowledge-especially in connection with the acquisition of electronic literacy. Within such a context, technical communication students must be willing to experiment with emerging forms of digitaland even nonalphabetic-literacies and to help each other master the skills needed to succeed with these forms.
The autobiographies that we have collected suggest, however, that individuals are not simply victims caught in a web of circumstances. In some circumstances, they can-and do-affect the cultural ecology within which they live. Thus, personal motivation and interest, we believe, can play a substantial role in the development of electronic literacy. Barbara, for example, managed to complete her graduate studies, against significant economic and personal odds, because of her personal confidence in her literacy skills and her interest in technology. Pauline honed her electronic-literacy skills-both in college courses and on her own time-because she wanted access to jobs that required such skills. As these two cases suggest, some individuals, under the right combination of circumstances, may find ways to develop or support their electronic-literacy activities even when conditions are far from ideal. Timing may also play an important role in how and when individuals acquire electronic literacy. As Barbara's and Pauline's case studies, and many of the other autobiographies, indicated, individuals who were not able to gain access to computers-or to the right kinds of computers-at one point in their lives, found ways, at other points, to improve considerably their access to appropriate technology. media in historical contexts. To us, however, an ecological model also suggests a duality of structuring between social systems and literacy practices (Giddens) that comes through more clearly in the work of Anthony Giddens and Manuel Castells (Rise, Power, End) . In combination, the work of these scholars suggests to us that literacies in general-and electronic literacies in particular-emerge, compete, flourish, and fade because they share a "fitness" (Deibert 31 ) with the cultural ecology of a given era. This ecology structures, and is structured by, human beings who use literacy as a means of social action.
